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Zusammenfassung
Hintergrund: In einer früher publizierten Studie konnte 
gezeigt werden, dass Ibandronat 6 mg intravenös (i.v.) 
alle 3–4 Wochen infundiert über 15 oder 60 min bei 
Brustkrebspatientinnen mit Knochenmetastasen ein 
gleich gutes renales Sicherheitsprofil hat. In der aktuellen 
Studie werden renale Sicherheitsdaten von Ibandronat 
im Langzeitgebrauch gezeigt. Patienten und Methoden: 
Patientinnen, welche die initiale Studie abgeschlossen 
hatten, konnten in diese Follow­up­Studie aufgenommen 
werden. Alle Patientinnen erhielten unabhängig von der 
früheren Infusionszeit Ibandronat i.v. über 15 Minuten 
alle 3–4 Wochen. Der primäre Endpunkt war der prozen­
tuale Anteil von Patientinnen mit einem Serum­Kreati­
nin­Anstieg von ≥44,2 mmol/l (= 0,5 mg/dl) vom Initial­
wert. Ergebnisse: Vierzehn Patientinnen wurden in diese 
Anschluss­Studie rekrutiert und erhielten median 16 In­
fusionen (Spanne: 9–24). Keine Patientin erreichte den 
primären Endpunkt. Die meisten Nebenwirkungen waren 
mild bis moderat. Keine der behandlungsassoziierten 
Nebenwirkungen wurde als schwer oder als schwerwie­
gender Zwischenfall beurteilt. Schlussfolgerungen: Iban­
dronat als 6­mg­Infusion über 15 min alle 3–4 Wochen 
war während dieser Anschluss­Studie gut verträglich. Es 
konnte keine Verschlechterung der Nierenfunktion fest­
gestellt werden. Ebenso tauchten keine neuen oder uner­
warteten Nebenwirkungen auf.
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Summary
Background: In an earlier study, intravenous (i.v.) iban­
dronate 6 mg administered every 3–4 weeks had a 
 similarly good renal safety profile whether infused over 
15 or 60 min in women with breast cancer and bone 
 metastases. This current study focuses on the renal 
safety of the extended use of ibandronate. Patients and 
Methods: Patients completing the original study could 
choose to enter a follow­up phase and continue (or 
switch) to receive ibandronate 6 mg by 15­min i.v. infu­
sion every 3–4 weeks. The primary endpoint was the per­
centage of patients with a serum creatinine increase of 
≥44.2 mmol/l (= 0.5 mg/dl) from core baseline. Results: 
Fourteen patients entered the follow­up phase and re­
ceived a median of 16 infusions (range: 9–24). No patient 
reached the primary endpoint. Most adverse events 
were mild to moderate in intensity. None of the 6 re­
ported treatment­related adverse events was considered 
severe or reported as a serious adverse event. Conclu-
sions: Ibandronate was well tolerated when adminis­
tered as a 6­mg i.v. infusion over 15 min every 3–4 weeks 
during the follow­up phase to the earlier core study. No 
evidence of any treatment­related deterioration in renal 
function was noted, and no new or unexpected adverse 
events occurred.
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Introduction
Bisphosphonates are standard treatment toprevent skeletal
complications of bone metastases [1, 2]. In patients with
metastatic breast cancer, the American Society of Clinical
Oncologyguidelinesrecommendstartingbisphosphonatesat
thetimeofdiagnosisofradiologicallyconfirmedbonemetas-
tases,andtocontinuethistreatmentuntilthereisasubstantial
decline in performance status [3]. Ibandronate, a nitrogen-
containingbisphosphonate,isindicatedforthepreventionof
skeletal-relatedeventsinpatientswithbreastcancerandbone
metastases[4].Studiesofibandronate6mgintravenous(i.v.)
have demonstrated significantly reduced skeletal morbidity
periodrates(numberof12-weekperiodswithnewboneevents)
comparedwithplacebo (p= 0.004), decreases in bonepain
scoresandanalgesicuse,andanimprovedqualityoflife[5–7].
Some nitrogen-containing bisphosphonates are associated
withanincreasedriskofrenaltoxicity,especiallyafterrapid
i.v.infusion[8–13].Intwodouble-blind,randomizedphaseIII
studiescomparingzoledronicacidwithdenosumab,renalfailure
wasreportedin2.5%ofpatientswithbreastcancer[14]and
in 2.8%of patientswith advanced cancer (excluding breast
and prostate cancer) or multiple myeloma [15] receiving
zoledronicacid.Astudyoftheeffectonrenalfunctionofre-
peated15-mininfusionsofibandronate6mginwomenwith
breastcancerandbonemetastaseswascompletedin10centers
inAustria,7centersinSwitzerland,and1centerinGermany
[16].Patientsreceivedibandronate6mgi.v.eitherasa15-min
infusion(n=102)ora60-mininfusion(n=28)every3or4
weeksfor6months.The60-minarmwasregardedasthecon-
trol arm.The results showed that ibandronateadministered
over15minwaswelltoleratedwithasafetyprofileconsistent
with thatof the60-min infusion.Noevidence forany treat-
ment-relateddeteriorationinrenalfunctionwasseen,asasses-
sedbythechangefrombaselineinserumcreatinine,calculated
creatinineclearance,orintheurinaryexcretionofmarkersof
glomerularandtubularfunction.Afterthecompletionofthe
6-monthcoretrial,patientsenrolledintheSwisscenterswere
giventheoptiontoenterafollow-upphaseuntilreimburse-
ment.Patientscouldchooseeithertocontinuetreatmentwith
the15-mininfusionofi.v.ibandronateevery3or4weeksor
toswitchtooralibandronate(50mgtabletsdaily).Theobjec-
tiveofthefollow-upphasewastocontinuetoinvestigatethe
safety and tolerability of 15-min i.v. ibandronate infusions,
withspecialfocusonnephrotoxicity.Patientsoptingfororal
ibandronatewerenotfollowedafterthefinalvisitofthecore
trial.Todate,thisisthefirstpublishedlong-termprospective
studyofibandronatewithaprimaryendpointofrenalsafety.
Patients and Methods
Study Design
Aprospective,multicenter,open-labelstudywasconductedforatotalof
18monthsbetweenSeptember2004andFebruary2006at 2 centers in
Switzerland.
Inclusion and Exclusion Criteria
Eligiblewomenwereaged≥18yearswithhistologicallyorcytologically
confirmedbreastcancerandatleastoneosteolytic,mixedorblasticbone
metastasis confirmed by X-ray, computed tomography, or magnetic
resonance imaging,andhadcompletedthe6-monthtreatmentphaseof
thecoretrial.Exclusioncriteriaforthecorestudywereasreportedprevi-
ously[16].ThestudywasconductedinaccordancewiththeDeclaration
ofHelsinki(1996)withethicalapprovalfromlocalethicscommitteesand
patients’writteninformedconsent.
Treatment
Ibandronate6mgi.v.infusionswereadministeredover15minevery3or
4weeks.Atimewindowof±7daysandachangeofschedulewereper-
mitted.Incontrasttothecoretrial,butasoccursinclinicalpractice,un-
restricteduseofconcomitanttreatmentwasallowed.Medicationsknown
tobenephrotoxiccouldbeusedwithcaution.
Assessments
Blood samples for the assessment of serum creatinine and calculated
creatinineclearance(Cockcroft-Gaultformula)weretakenateachstudy
visit(visits8–14).Routineurinalysislaboratorytests(a-2-macroglobulin,
immunoglobulinG,transferrin,albumin,a-1-microglobulin,retinol-bind-
ingprotein,totalprotein,creatinine,monoclonalfreelightchains(Bence-
Jones protein), and dipstick results of erythrocytes, leucocytes, and
nitrite)were performed at each scheduled visit, and vital signs (blood
pressure,pulse,weight, bodymass index, andbody temperature)were
assessedatvisits12and14.Bloodandurine testswereperformedata
central laboratory,but,unlike in thecorephaseof the trial, the results
werenotrequiredbeforethenextinfusion.Adverseevents(AEs)were
monitoredthroughoutthestudy.
Endpoints
Asinthecorestudy,theprimaryendpointwasthepercentageofpatients
with a serum creatinine increase of ≥ 44.2 mmol/l (= 0.5 mg/dl) from
baseline.
Statistical Analysis
Continuousdataweresummarizedbymean,standarddeviation,median,
andrange(minimum,maximum).Categoricaldatawerepresentedusing
absoluteandrelativefrequencies.
Results
Twoof 7Swiss centers participated in the follow-upphase.
These 2 sites had enrolled 27 patients in the core study
(15-min arm: 23 patients; 60-min arm: 4 patients). Of the
22/27 patients who completed the 6-month core trial,
14were enrolled into the follow-upphase. 13of the 14pa-
tients continuedwith the 15-min i.v. infusion towhich they
hadbeenrandomizedatstudyentry,and1patientswitched
fromthe60-min i.v. infusionarmtothe ibandronate15-min
i.v.infusion(fig.1).6patientsdecidedtocontinuetreatment
withibandronatetablets.Twopatientscontinuedwith15-min
i.v.infusionsofibandronateoutsidethefollow-upphase,be-
cause their health insurance provided reimbursement. The
mediannumberofinfusionswas16(range:9–24);8patients
(56%) received ≥ 16 infusions (2 patients (14%) received
23 infusions and a further 2 patients (14%) received 24
infusions).
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patients(29%)experienced4grade3(severe)AEs:sicksinus
syndrome (also reported as a serious grade 3AE), venous
thrombosis,lossofappetite,andbonepain.Anotherpatient
(inadditiontothepatientwithsicksinussyndrome)reported
a serious AE: a mild worsening of her general condition.
NeitherseriousAEwasconsideredbytheinvestigatortobe
related to study therapy, andboth conditions improved fol-
lowingtheirtreatment.SixAEsreportedin3patients(21%)
were consideredby the investigator tobe treatment-related
althoughnonewasconsideredsevereorreportedasaserious
AE.Nopatientdiedduringthefollow-upphase.Noclinically
relevant changes frombaseline in vital signswere reported
duringthefollow-upstudy.
Renal Function
Noneofthe14patientsincludedinthefollow-upphasemet
thecriteriaforanincreasefrombaselineinserumcreatinine
of≥44.2mmol/l.Noobviousrelationshipbetweenthenumber
ofibandronateinfusionsandeitherserumcreatininelevelsor
thechange frombaseline in serumcreatininewasobserved;
both remained relatively stable throughout the core study
andfollow-upperiod(fig.2).Forpatientsenrolledinthefol-
low-upphase,themeanbaselineserumcreatininevaluewas
59.4±10.6mmol/l, and themeanbaseline calculated creati-
nine clearancewas93.5±28.5ml/min (fig. 3).No clinically
relevant change from baseline in either parameter was ob-
servedoverthecourseofthetrial:changesofbetween1.3and
–10.6mmol/l formean serumcreatininevaluesandbetween
17.3and–1.8ml/minforcalculatedcreatinineclearancewere
observed (fig. 3). No clinically relevant urinalysis findings
werenotedduringthefollow-upphase.
Adverse Events
All 14patients reportedat least 1AEduring the follow-up
phase. Arthralgia and nausea were reported by 5 patients
(36%)andwere themostcommonly reportedAEs.Fatigue
wasreportedby4patients(29%),andbonepain,paresthesia,
nasopharyngitis, and cough by 3 patients (21%) each. Two
patients(14%)reportedmusculoskeletalchestpain,extrem-
itypain,anorexia,vomiting,and toothache.Themajorityof
AEs were mild or moderate (grade 1/2) in intensity. Four
Fig. 1.Patientdispositionforcoretrial(6monthsduration)andfollow-
upstudy(12months).
Fig. 2.Boxplotofserumcreatinine(mmol/l)(actualvaluesandchange
frombaseline)bynumberofinfusionsduringcorestudy(6months)and
follow-up phase (12 months): follow-up analysis population. Boxes
stretch from the25th to the75thpercentile.Medianvaluesare joined.
Outliersareindicatedbyan•.
Fig. 3.Boxplotofserumcreatinine(mmol/l)(actualvaluesandchange
frombaseline)andcalculatedcreatinineclearance(ml/min)byvisitdur-
ing core study (6months) and follow-upphase (12months): follow-up
analysis population.Visit 1was the screening visit, and visit 2was the
baselinevisit.Boxesstretchfromthe25thtothe75thpercentile.Median
valuesarejoined.Outliersareindicatedbyan •.
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Conclusions
Ibandronatewaswelltoleratedwhenadministeredasa6mg
i.v. infusionover 15min every 3–4weeks for the 12-month
follow-upphaseto the6-monthcorestudy.Noevidencefor
any treatment-relateddeterioration in renal function, as as-
sessedby the change frombaseline in serumcreatinineand
calculatedcreatinineclearance,wasnoted,andnoneworun-
expectedAEswereseen.The15-minibandronateinfusionof-
ferspatientsaconvenienttherapeuticoption.
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Discussion
Inthissmallpopulationof14patientscontinuingintothefol-
low-upphaseoftheearlier,open-label,prospectivecorestudy
[16],therewasnoevidencethatthe15-mininfusionof6mg
i.v.ibandronateevery3–4weekswasassociatedwithadeteri-
orationinrenalfunction.Long-termadministration(approxi-
mately12–24months)ofi.v.ibandronate6mgwasgenerally
welltoleratedwithanAEprofileconsistentwiththatofthe
core study.NoneworunexpectedAEsrelated toextended
i.v. ibandronate treatmentwerenoted.This follow-up study
supportstheconclusionsfromthecoretrial[16]andpreclini-
calresearch[17]that6mgibandronateadministeredover15
mindoesnotcauserenaltubularcelldamage,interferewith
renal tubular reabsorption, or affect glomerular filtration.
Thus,6mgi.v. ibandronateadministeredover15minoffers
improvedconveniencetopatientswhilemaintainingthegood
tolerabilityprofilereportedwitha60-mininfusion.Although
thesamplesizeforthefollow-upstudywassmall,theresults
areconsistentwithpreviouslyconductedclinicalresearch[18,
19] and a growing body of other evidence suggesting that
ibandronatehasnegligiblenephrotoxicityandprobablyabet-
ter renal safetyprofile thanother i.v. bisphosphonates [20].
Thisimprovedrenaltolerabilitymaybelinkedtodifferences
inproteinbindingandrenaltissuehalf-life[17].Ongoingex-
perienceintheuseoftheregimeninreal-lifeclinicalpractice
willaddtothisaccumulatingdata.
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